ABSTRACT. Morphological variation in the widespread Indo-Pacific Melastoma malabathricum L. is discussed, as well as the possibility of hybridisation or introgression with other species. Hypanthium indumentum is a reliable character to diagnose the group and species. Five rheophytic taxa, including four distinctive species and a variant of the widespread M. malabathricum, which are superficially alike because of their stenophyllous leaf form, are enumerated for Southeast Asia and a key is provided for their identification. Melastoma kahayanense K.M.Wong from Borneo is described for the first time and the Sumatran Melastoma stenophyllum Merr. is considered a distinct species and not synonymous to M. malabathricum. Various putative hybrids or introgression products involving M. malabathricum are identified.
Introduction
The most recent revision of Melastoma L. by Meyer (2001) included 22 species, of which an overwhelming 18 were considered to have ranges within or including Malesia. Of these, eight species are listed for the Malay Peninsula and nine species for Borneo. Nevertheless this appears to be very incomplete because collections that were apparently not consulted include new taxa characterised by distinctive forms of hypanthium indumentum (see Wong & Low, 2015) . In addition Meyer adopted wide species concepts for a number of taxa without much clarification and which sometimes appeared to be inconsistent. This series presents various discussions and taxonomic changes, including the description of new or overlooked taxa. We begin with a commentary on the fundamental significance of the hypanthium indumentum type and variation within Melastoma malabathricum L., the type species. Based on this and other characters, distinct Southeast Asian rheophytic species are then distinguished from a rheophytic form of Melastoma malabathricum. Finally, the evidence for interspecific hybridisation in the genus is reviewed and putative hybrids between Melastoma malabathricum and other species in Malesia are identified.
Hypanthium indumentum type a reliable distinguishing character
Species with distinctive types of hypanthium indumentum consistently differ in other morphological characters, ecology or distribution (Naudin, 1850; Cogniaux, 1891; Li, 1944) . The main hypanthium indumentum types documented for Melastoma include bristles (filiform or terete, hair-like indumentum, as in M. molle Wall. ex Ridl. or M. sanguineum) (Fig. 1A, B) or scales (visibly flat even under ×10 magnification, usually triangular to ovate or lanceolate (= narrowly ovate) indumentum, as in M. imbricatum Wall. ex C.B.Clarke or M. malabathricum) (Fig. 1C , D-J), or sometimes penicillate emergences (outgrowths of hypanthium tissue that bear bristles on their edges or at their tips, as in the trans-oceanic vicariants M. beccarianum Cogn. and M. saigonense (Kuntze) Merr.; Cogniaux, 1891; Hansen, 1977; Meyer, 2001) (Fig. 1P , Q). Thus far, the scales documented are mainly triangular to ovate or lanceolate flat scales with irregularly and shallowly serrate margins (e.g., Melastoma malabathricum, M. normale, M. stenophyllum Merr.) ( Fig. 1D-L) , or subulate-subentire (e.g., M. ariffinii K.M.Wong) (Fig. 1N ), or deeply divided nearly to base forming several linear segments (e.g., M. ashtonii K.M.Wong) (Fig. 1O) (Wong & Low, 2015) .
Variation in Melastoma malabathricum
"On account of the great variation among the plants which must be identified as M. malabathricum in the wide sense, no satisfactory classification of them has been proposed." -E.J.H. Corner, Gardens' Bulletin Straits Settlements 10: 300 (1939) .
Melastoma malabathricum was lectotypified by Bremer in Jarvis et al. (1993: 65) . The lectotype is Herb. Hermann, Vol. 1: 55, No. 171 , Ceylon in the Natural History Museum, London (BM). There are two elements numbered "171". One is a leafy twig without flowers (barcode BM000621418) and is found on the same sheet together with another separate leafy twig bearing an open flower (barcode BM000621419). Both these elements are ostensibly conspecific. They have twigs covered in appressed ovate, triangular and broad-lanceolate scales, the margins of which have short irregular serrations. The flower has a hypanthium clothed and completely hidden in overlapping, flat, narrowly triangular to lanceolate scales (length typically three times or more the width), also with irregular and shallow marginal serrations. All these character-states are also found together in most of the material attributable to this species from India through Malesia (Fig. 1D-J) , into northern Australia and the Pacific region, where indeed leaf size and shape, number of flowers in an inflorescence, and flower size appear to vary continuously without any significant morphological gap that could be used to justify taxonomic division. Hypanthium scale dimensions are less variable and, although the hypanthium scales of material from Sri Lanka (Ceylon) (Fig. 1D,  2A ) are merely half the width of the largest hypanthium scales found in Malesian material ( Fig. 1E-I, 2C ), there are intermediate sizes between these extremes, and the smaller scale sizes occur also in Malesia (Fig. 1E , F, G, J). This is, therefore, a highly variable species and, in the present assessment, no consistent varieties or forms seem possible to delimit using clear-cut and discontinuous characters. It is possible that, although apparently extreme environments may be expected to pose selection pressure that skews some morphological expression, this has not happened because the different populations still participate in sufficient Thus a rheophytic variant may be encountered that has leaves as small and narrow as 2 cm long and 1.6 cm wide, with small flowers (spanning only 2.5 cm in dried material). These are, however, connected by intermediate states with other variants, all of which have the hypanthium scales and twig scales described above for the species. The status of Melastoma normale D.Don, which was reduced to synonymy of M. malabathricum by Corner (1939) and treated as a subspecies of M. malabathricum by Meyer (2001) , apparently because of similar hypanthium scale types found in both ( Fig. 1D -J, K; 2 A, C, E), requires comment. In spite of the type of Melastoma normale D.Don, which should be a Hamilton collection from Nepal (Don, 1825) , not being traced (see also Meyer, 2001) , there are other Himalayan (including Nepal) collections available that have been identified with it (Naudin, 1850; Clarke in Hooker, 1879) , such as Hooker s.n. from Sikkim (G-DC, G00319474), Native Collectors No. 22 from Khasia [Khasi] Hills (G-DC, G00319472), and Wallich 4039 from Nepal (BM, K, P; also the type of M. wallichii DC., placed in synonymy of M. normale) that amply display consistent characteristics: a dense twig indumentum of erect-spreading bristles and leaf upper surfaces with 0.6-1 mm long hairs that are erect and then curved over (Fig. 2E) , visibly longer than those of typical M. malabathricum. Don (1825) himself noted "ramis undique setoso-pilosis, foliis...supra hispide pilosis..." Fig. 2 shows the similar hypanthium scale character but different leaf upper surface indumentum in these two species. These morphological differences, together with the high elevation distribution of Melastoma normale, and in the absence of any phylogenetic work to indicate otherwise, suggest that Corner (1939) and Meyer (2001) were hasty in synonymising or changing the rank of the taxon. As such, Melastoma normale is still considered a distinct species here.
Additionally, a number of other taxa relegated to the synonymy of Melastoma malabathricum by Meyer (2001) also seem quite distinct from it, not having the flat narrowly triangular-lanceolate scales covering the hypanthium, as in M. malabathricum ( Fig. 2A, C) There are other taxa placed in the synonymy of Melastoma malabathricum by Meyer (2001) that, although they have the imbricately arranged serrate hypanthium scales of M. malabathricum, differ in other characteristics. An example is Melastoma stenophyllum, which differs by its solitary flowers, a broad-triangular hypanthium scale type that is less than three times as long as broad (Fig. 1L) , and near-glabrous upper leaf surfaces.
Rheophytic taxa and their morphological distinction
Rheophytes are plant taxa adapted to conditions within the flood zone of swift-flowing streams and rivers, and typically have highly dissected or narrow leaf blades (the latter 'stenophylly'), assumed to be adapted to reduce damage by providing less resistance to swift waters during inundation (Van Steenis, 1981) . These plants most often grow on sandy or stony stream banks or islands, and from rock crevices and at rapids, developing strong root holdfasts and easily resprouting or branching. Van Steenis (1981) noted that Northwest Borneo is particularly rich in rheophyte diversity. A number of Melastoma taxa are also rheophytic in adaptation. Despite their superficial morphological similarity, typically being low, much-branched shrubby forms with very narrowly elliptic to linear leaves, and their shared preference for a similar ecology within the flood zone of swift-flowing streams, they can be distinguished by the form of the hypanthium scales, as described in Wong & Low (2015) , as well as a number of other characters. Such rheophytic taxa were either overlooked or have not been studied for the last revision of the genus by Meyer (2001) .
Here we present a key to the Southeast Asian rheophytic species, compared with M. malabathricum, with which they could be confused because the latter also includes rheophytic variants. A new rheophytic species, Melastoma kahayanense, is described that has the M. malabathricum hypanthium scale type (flat, triangular to lanceolate, serrate) (Fig. 1M) material with abundant conspicuous elongate spicule-like rows of crystalliferous cells which are typically immersed or proximal to minute hairs barely emergent from leaf surface and requiring ×50 magnification to see clearly, on the lower surface with minute appressed scabrid hairs up to 1.5 mm long. Flowers solitary, pedicel 2.5-4 mm long; hypanthium 4-6 mm long, 3-4 mm diameter, brownish green, densely provided with scales, the scales flat, narrowly triangular to lanceolate, 0.3-0.8(-1) mm long, the length 3-4 times the width, with finely short-serrate margins (the serrations less than 0.1 mm deep), lobes 5, triangular, 3.5-6 mm long, 1.5-2.5 mm wide, without conspicuous intersepalar lobes; petals obovate, 1.3-1.5 cm long, 0.8-1 cm wide, noted as purple; stamens 10, 5 longer and 5 shorter. Fruits c. 6-8 mm long, 4-5 mm diameter.
Etymology. The species is named after its type locality, the Kahayan River in East Kalimantan, Indonesian Borneo. Distribution and habitat. Apparently restricted to the Kahayan river basin in E Kalimantan, on the banks and rocks of swift-flowing streams.
Provisional IUCN conservation assessment. Data Deficient (DD) because it is documented only from one expedition and its current status is unknown. Note. Ridley (1922) merely cited "collected on the Tahan River by Seimund" but there are a number of such collections in the SING herbarium. One of these is designated as the lectotype here. 1L) and features of the leaf upper surface are also shown in Fig. 3C & D.
Melastoma malabathricum L. rheophytic variants

Melastoma stenophyllum
Possibility of interspecific hybridisation and introgression
There is molecular evidence for natural hybridisation among Melastoma species, attributed to overlaps in distribution and flowering time, as well as shared pollinators (Liu et al., 2014) . There are also species of hybrid origin, such as one in China (probably mistakenly) identified as Melastoma affine D.Don (the type of which has not been traced but is of a provenance originally stated as "India Orientalis") that is intermediate in morphological characteristics between M. candidum D.Don and M. sanguineum Sims (Liu et al., 2014) , and M. intermedium Dunn that has been shown to have most nuclear gene haplotypes shared with M. candidum and M. dodecandrum Lour. and chloroplast spacer sequences identical to either putative parental species (Dai et al., 2012) . Thus in the sorting of "variable" taxa, the present work adopts the approach that the character-state combinations found to be common to the most number of collections is taken to represent a natural species, whereas odd characterstate combinations could be regarded as possible hybrids or introgression products of the species with the same floral hypanthium scale features. It is, of course, possible that a number of distinct, established species occur with the same hypanthium scale type (e.g., Melastoma malabathricum and M. stenophyllum discussed above; Fig. 1D -J, L), but then these differ in more than one character. In both the Malay Peninsula and Borneo, the odd possibilities of hybrids or introgression products are comparatively few and overlaps are within the range of putative parental species. Notwithstanding, other consistent character-state combinations in Borneo (where there is greater physiographic and edaphic differentiation, and possibly more effective reproductive barriers among populations) are considered to represent distinct species, especially when the ecology or distribution differs from that of similar species. With this approach, at least any variants that are considered significantly different are then identified, and the morphological assessment results in a taxonomy that attempts a hypothesis for further work on the phylogenetic relationships. Using this approach, a comparatively small number of collections from Malesia (lowlands to mountains up to only around 1800 m) were found to have the hypanthium scale type of Melastoma malabathricum but which differ in small vegetative characters, including having twigs with spreading scales (otherwise of the same form) or upper leaf surfaces with longer hairs (0.5-1.2 mm). These are regarded as representing possibly hybrid material or introgression products. Below, we list the specimens known as such.
Recommendation H.2A of the Melbourne Code (McNeill et al., 2012) notes that names or epithets in a hybrid formula should preferably be in alphabetical order or place the female parent first, or indicate female and male parents using symbols, emphasising that if a non-alphabetical sequence is used, its basis should be clearly indicated. However, in the cases we consider below, the direction of the crosses are not determined, but it is of relevance to note which species is thought to have contributed the hypanthium scale characters and which the stem and branch scale type or upper leaf surface hair type. Thus in our case we do not use hybrid formulas with a multiplication sign (×) as prescribed but indicate the hybridity differently, using a plus sign (+) between the putative donor of the hypanthium scale type (named first) and the donor of the other character(s) considered (named second). It may seem, from this listing, that a good number of collections are considered of hybrid or introgression origin. In fact, such variation has not been detected for all species, and for some species less widespread than Melastoma malabathricum, the number of such odd taxa is very small, represented by 1-few collections. It would stand to reason that in a very widespread species, such as Melastoma malabathricum, distributed from Sri Lanka through Malesia and mainland Southeast Asia to north Australia and the Pacific region, and from near sea level to around 1800 m on mountains, there would be more collections of putative hybrids or introgression products to be expected.
